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@ Automatic customer call back for automatic call distribution systems. 



(g) An automatic call distribution system whe- 
rein, when no agent is immediately available, 
and the calculated delay before an agent is 
likely to become available is above a predeter- 
mined threshold, a record is made of the calling 
number (either received as part of call set up or 
inputs from the caller), and the record is 
queued. When an agent becomes available, or 
after a predetermined time, the ACD removes 
the top entry from the queue, places a call to the 
received calling number, and presents the call 
to an available agent. 
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1 EPO 

Technical Field 

This invention relates to automatic call distribu- 
tors (ACDs) and, more specifically, to an arrange- 
ment for automatically calling back customers in lieu 
of placing the customers on hold. 

Background of tlie Invention 

Automatic call distributors (ACDs) provide busi- 
nesses with a system for routing incoming customer 
calls to an available operator or agent There may be 
one ACD to handle a limited region for example, con- 
cert ticket sales, or there may be a plurality of ACDs 
connected together, but separated from each other, 
for handling a large-volume national business, (for ex- 
ample, airline ticket sales). Such systems are known 
and used in the art and provide businesses with a 
greater incoming call handling capacity. 

There are times, however, when even the large 
distributed ACD systems become flooded with calls 
so that incoming calls cannot be handled immediate- 
ly. In these cases, an incoming call Is normally placed 
"on hold" and queued for the next available agent. A 
customer may wait on hold for a few seconds to many 
minutes, listening to silence, music or advertisements 
until either an agent is available or the customer 
hangs up in frustation. During the waiting time, net- 
work resources are being used and either the cus- 
tomer or the business (in the case of "800" service) 
is paying for the use of the network resources. Fur- 
thermore, if the customer disconnects, the business 
loses income. 

A recently offered service provides an announce- 
ment of the approximate waiting time in the queue be- 
fore an agent becomes available. This service is de- 
scribed in U.S. Patent No. 4,788,715 which issued to 
D. Lee on November 29, 1988. The Lee Patent also 
states that the calling party may leave a number for 
later call back, but does not clearly specify a system 
for placing such a call back automatically. 

Therefore, a problem in the art is that when ACDs 
have no available agents, new customer calls are 
placed on hold in a queue, which results in network 
resources being used at the expense of the business 
provider. A further problem in the art is that the cus- 
tomer spends idle time on hold and may disconnect, 
causing lost revenue to the business. 

Summary of the Invention 

This problem is solved and a technical advance 

is achieved in accordance with the principles of the 
inventton in an exemplary method and structural env 
bodiment that completes calls from a caller to one of 
the plurality of agents to an automatic call distribution 
system wherein, when no agents are available, the 
telephone number of the caller is recorded and the 
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call disconnected, and, when an agent becomes 
available at a sut)sequent time, a call is made from the 
ACD to the caller and the ACD connects the caller to 
the available agent 
5 A method in accordance with the invention com- 

pletes a call from a caller to one of a plurality of agents 
served by an automatic call distribution system, 
wherein the telephone number of the caller is re- 
ceived by the automatic call distribution system dig 
10 call set up wherein the ACD determines whether any 
of the plurality of agents is available. Upon determin- 
ing that no agent is available, the ACD queues the re- 
ceived telephone number of the caller and discon- 
nects the call. When an agent becomes available, the 
15 ACD places a call to said caller using the queued tel- 
ephone number and connects the caller to the avail- 
able agent. Advantageously, the ACD, after deter- 
mining that no agent is available, prompts the caller 
whether the caller desires to be queued for subse- 
20 quent call back and the ACD queues the calling tele- 
phone number only If the caller agrees to be queued. 
Further, the ACD may calculate an appre)ximate time 
before an agent will become available and Inform the 
caller of the approximate delay. 
25 A further embodiment provides a method for 

completing a call from a caller to one of a plurality of 
agents served by an automatic call distribution sys- 
tem (ACD) wherein a customer call is received at the 
ACD, and the ACD determines whether any of the 
30 plurality of agents is available. Upon determining that 
no agent is available, the customer is prompted for a 
telephone number. The customer provides the tele- 
phone number either through. a _series_of DTMF sig- 
nals which are decoded by a DTMF decoder, or ver- 
se bally, which are decoded by a speech recognition sys- 
tem The telephone number is then recorded and the 
call is disconnected. The telephone number of the 
caller is queued and, when an agent becomes avail- 
able, a call is placed to the caller In the queue teie- 
40 phone number and the call is connected to the agent 
In a further embodiment, a method for complet- 
ing a call from a calling party from an integrated ser- 
vices digital network (ISDN) telephone station set to 
one of a pfurailty of agents served by an ACD system 
45 is disclosed. 

The method comprises connecting a call from an 
ISDN telephone to the ACD system wherein the ACD 
system wilt receive a telephone number. The ACD 
system then determines whether any of the plurality 
50 of agents is available and, upon determining that no 
agent is available, the ACD determines an expected 
delay time before an agent may become available. 
The ACD then sends a disconnect message to the 
ISDN telephone, via disconnect message and in- 
55 dudes the delay time. Advantageously, the ISDN tel- 
ephone displays the expected delay time and 
prompts the caller for acceptance of being queued. 
The ISDN telephone sends a confirmation message 
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back to the ACD, including an indication of whether 
to queue the received telephone number for said call 
back or not. If the Indication Is positive, the telephone 
number Is queued and the call is disconnected. When 
an agent becomes available, the ACD places a call to 
said caller using the received telephone number, and 
connects the caller to the available agent. 

An apparatus embodiment is disclosed wherein, 
in a telephone network, wherein the telephone net- 
work comprises one or more local switching systems 
connected to the network, each of which is connected 
to a plurality of customer station sets, an automatic 
call distribution system is also connected to the net- 
work and to a plurality of agent stations. The ACD sys- 
tem comprises a processor for receiving telephone 
calls from a plurality of station sets, the processor de- 
termining whether an agent station Is available. This 
embodiment also includes a queue for queuing the re- 
ceived telephone number when no agent is available, 
and the system for placing a call through the network 
using the received telephone number when an agent 
becomes available. 

Brief Description of the Drawing 

A more complete understanding of the invention 
may be obtained from a consideration of the following 
description, in conjunction with the drawings in which 
FIG. 1 is a block diagram illustrating the princi- 
ples of this invention In t he context of a telephone 
communication network; 

FIGS. 2 through 8 comprise flowcharts for an au- 
tomatic customer call back for automatic call dis- 
tributors describing the program control of the 
preferred embodiment of the invention for use in 
the telephone network of FIG. 1; and 
FIGS. 9 through 11 are diagrams of the message 
sequences according to the exemplary method 
of this inventbn for use In the telephone network 
of FIG. 1. 

Detailed Description 

FIG. 1 shows a simplified block diagrams of a tel- 
ecommunication system 100. wherein the exemplary 
method of this invention may be practiced. In this ex- 
ample, a first local telephone switching system 1101s 
connected to a plurality of telephone station sets, 
such as telephone station set 115 and ISDN station 
set 117. Local switching system 110 may be, for ex- 
ample, a distributed control, ISDN switching system 
such as the system disclosed in U. S. Patent 
4,592,048, issued to M. W. Beckner, etal., on May 27, 
1986. Alternatively, switch 110 may be a distributed 
control, analog or digital switch, such as a 5ESS® 
switch as described In the November, 1981, Bell Lab- 
oratories Record, page 258, and the December, 1 981 , 
Bell Lat>oratories Record, page 290, and manufac- 



tured by AT&T. Exchange 110 is connectable to ana- 
log touch-tone telephones such as telephone 115, 
and to ISDN telephones, such as 117. Exchange 110 
is connected to telephone network 120, via trunks, as 
5 Is well known in the art. 

Telecommunications switching network 120 may 
comprise any combination of local and long distance 
switches, as known in the art Also connected to tel- 
ecommunications switching network 120 is local 
10 switching system 130. Local switching system 130 
may also be an ISDN on 5ESS<S> switch, as described 
above in connection with local switching system 110, 
or may be any other type of local switch, such as a 
1 AESS™ switch or a crossbar switch. A plurality of tal- 
is ephone station sets such as touch-tone station set 
1 35 and rotary dial telephone 1 37 are connected to lo- 
cal switching system 130, as Is well known in the art. 

Also connected to network 120 is automatic call 
distribution system (ACD 140). ACD 140 serves a 
20 plurality of agent stations 150, 160, 170 and 180. 
ACDs are well known in the art and are described in 
U. S. Patent No. 4,048,452 to Oehring, et al. ACD 140 
includes processor 142 to control the functionality of 
ACD 140. Processor 142 operates under the control 
25 of program 144. Processor 142 also controls dual- 
tone, multifrequency (DTMF) decoder 146 and 
speech recognition system 148, as will be descrit>ed 
below. 

In the prior art. when a call Is received by ACD 

30 140, the call is connected to any available agent sta- 
tion 150-180. If all agent stations 150-180 are busy, 
then the call is placed on hold and the call is subse- 
quently routed to the next available agent. In some 
systems, an average delay time is calculated, as de- 

35 scribed in D. Lee, U.S. Patent No. 4,788,715, which 
is incorporated herein by reference. This delay may 
be communicated to the customer. The customer 
must then decide to hang up or wait. Since most ACDs 
are called using "In-WATS" or 800 numbers, the busi- 

40 ness using the ACD pays for a cat! connected to the 
ACD, whether the call is ultimately answered or not. 
Thus the business using the ACD must pay for the 
network resources for the entire time the call is in the 
queue and must pay for calls that disconnect while 

45 queued. 

This problem is solved by the current invention in 
a first embodiment wherein, when the delay is above 
a certain threshold, the calling number is automati- 
cally recorded and the calling party is called back 

so when an agent is available. For example, a calling 
party desires to book tickets to a concert and thus di- 
als the telephone number of ACD 140 from ISDN tel- 
ephone station set 117. 

A call is established from telephone station set 

55 117 through local switching system 110 and network 
120 to ACD 140. If no agent is available, ACD 140 
computes the average delay time. If the average de- 
lay time is above a certain threshold, a determination 
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is made if the calling line ID (CLI) is available from the 
network. In an ISDN network, CLI is available. The 
calling party is prompted (via a message displayed at 
the ISDN terminal) for whether or not he or she ac- 
cepts being put in a queue and called back when an 
agent is available. If the user of telephone station set 
117 accepts, an entry is made in queue 190 contain- 
ing the CLI, and the call is disconnected. When an 
agent station becomes available, a queue entry con- 
taining a phone number is removed from queue 190 
on a f irst-in, first-out (FiFo) basis, a call is placed us- 
ing that phone number and the agent station is con- 
nected to the call. Thus, network resources are eco- 
nomically utilized and ACD 140 is more cost effective 
to the business using ACD 140. 

A call may also come from a non-ISDN telephone 
station set, such as touch-tone station set 115. In this 
example, CLI is delivered from local switching system 
110 through network 120 to ACD 140, via ANI or sim- 
ilar network feature. Processing proceeds as above, 
except that the user of telephone station set 115 is 
prompted by a recorded or synthesized message to 
indicate whether lie or she accepts being queued for 
call back. ACD 140 then places a DTMF decoder on 
the line, determines acceptance, and takes action as 
above. 

In accordance with another exemplary embodi- 
ment of this invention, there are situations when a lo- 
cal switching system may not provide CLI to ACD 140. 
For example, if local switching system 130 is a cross- 
bar system, CLI will not be provided to network 120. 
In these instances, after the call is established from 
touchrtone .telephone. 135 ..through, local switching 
system 130 and network 122 ACD 140, ACD 140 
prompts the user of telephone station 1 35 to enter his 
or her telephone number. ACD 140 then prompts the 
user of telephone station set 135 whether he or she 
wishes to be queued for automatic call back. ACD 140 
then determines acceptance and takes action as 
above. 

In a further exemplary embodiment, if local 
switching system 130 does not provide CLI to ACD 
140 and the calling party is calling from a dial pulse 
phone for example, telephone station set 137 then 
ACD 140 prompts the user through a recorded or syn- 
thesized message to speak the numbers of the tele- 
phone number of telephone 1 37. ACD 140 attaches a 
speech recognition system to the line and records the 
telephone number as it is spoken. ACD 140 then 
prompts the user of telephone station set 137 to ver- 
bally indicate acceptance. ACD 140 uses the speech 
recognition system to determine acceptance and 
takes action as above. 

Turning now to FIG. 2, a flow chart describing the 
functionality of the method according to the preferred 
embodiment at the automatic call distribution system 
140 (FIG. 1) is described. In box 200, ACD 140 proc- 
esses an incoming call as is known in the art. As part 



of normal processing, in decision diamond 202, a de- 
cision is made whether an agent is available. If an 
agent is available, then processing proceeds to box 
204 where the incoming call is connected to the avail- 

5 able agent and processing ends in box 206. 

If, in decision diamond 202, an agent Is not avail- 
able, then processing continues to box 208. In box 
208, the average delay time (delay) is calculated. The 
delay is calculated based on the number of agents, 

10 the average number of phone calls, and the average 
waiting time. After calculating the delay time in box 
208, then in decision diamond 210, the delay is com- 
pared to a predetermined threshold value. The 
threshold value is the average delay time beyond 

15 which the customer probably would not wait on a 
queue. This time may be empirically determined and 
adjusted for the individual application. If, in decision 
diamond 210, the delay is not above the threshold, 
then in box 212 the call is queued. After being in the 

20 queue for a certain amount of time, the call will be 
connected to an available agent In t>ox 214 and proc- 
essing ends in box 216. 

If the delay Is above the predetermined threshold 
In decision diamond 210, then a determination is 

25 made in decision diamond 218 if the calling line IDt 
(CLI) is available. If CLI is available in decision dia- 
mond 218, processing proceeds to connector A, FIG. 
3. If CLI is not available in decision diamond 21 8, then 
processing proceeds to connector B, FIG.4. 

30 Turning now to FIG. 3, a continuation of the flow 

chart describing the functionality of the exemplary 
method is shown. Continuing from connector A, a de- 
ter niinatipn is madejndecision diamond 220 whether 
the calling party is calling from an ISDN telephone 

36 station set. As reflected in the CCS message deliv- 
ered to ACD 140. If the calling telephone is an ISDN 
telephone station set, then processing proceeds to 
box 228 where a release message (as known in hit 
art) is sent through the network to the local switching 

40 system and delivered to the ISDN telephone station 
set, including the delay time as a parameter. Process- 
ing proceeds to oval 230 where the ACD waits for the 
release complete message which includes an accep- 
tance indication (Al) reflecting whether the customer 

45 accepts being queued for call back. The call remains 
in the wait state of oval 230 until one of the events de- 
scribed in FIG. 7. 

If in decision diamond 220 the calling party is not 
using an ISDN telephone station set, a determinatbn 

50 is made in decision diamond 222 whether the net- 
work connection has end-to-end ISUP. If the network 
connection is not end-to-end ISUP then processing 
continues to connector B (FIG. 4). If there is end-to- 
end ISUP, then in box 224 an information request-in- 

55 formation (INR-INF) procedure, as is known in the 
art, is initiated. In this procedure, the local switching 
system for the calling party is queried for the phone 
number of the calling party. Processing then contin- 
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ues to decision diamond 226 to determine whether 
the ACD now has the telephone number of the calling 
party. If t he ACD does not have the telephone number 
of the catling party, then processing continues to con- 
nector B, FIG. 4. If the ACD does have the telephone 
number of the calling party then processing contin- 
ues to connector D, FIG. 5. 

Turning now to FIG. 4, control of the ACD is 
shown when the calling line number is not delivered 
to the ACD by the network. In box 232, the user is 
prompted with an announcement to determine 
whether the user has a touch-tone telephone. In de- 
cision diamond 234, a determination is made if the 
user has a touch-tone telephone. If the user does not 
have a touch-tone telephone, control passes to box 
236 where a voice recognition system is attached to 
the incoming line. If the user does have the touch- 
tone telephone, then a dual tone, multi-frequency 
(DTMF decoder is attached to the line in box 238. 
Control passes to box 240, where the user is prompt- 
ed f6r his or her phone number and the calling line 
number is received either as a string of DTMF signals 
or, alternatively as spoken numbers, as is known in 
the art. Translation takes place in either the DTMF 
decoder or the voice recognition system, and the call- 
ing line number Is stored in a queue. Control then 
passes to box 242 where the delay is provided to the 
user by way of a synthesized speech announcement. 
Control then passes through connector D, FIG. 5. 

Turning now to FIG. 5, control of ACD 140 is 
shown for acceptance of auto call back and connec- 
tion of the call. In box 243, the user is prompted for 
acceptance. A synthesized speech prompt asks the 
user to key in the number or alternatively speak a con- 
firmation that the user wishes to be called back. In 
decision diamond 244 a determination is again made 
if the user has a touch-tone telephone. If the user 
does not have a touch-tone telephone, then control 
passes to 248, and a voice recognition system Is at- 
tached to the line. If the user has a touch-tone tele- 
phone, a DTMF decoder is attached to the line in box 
247. Control passes to decision diamond 248 where 
a determination is made if the user accepts being 
queued for call back. If the user does not accept being 
queued for call back, control passes to box 250, 
where the call is terminated, as is known in the art, 
and the call ends In box 252. 

If the user accepts being queued, then control 
passes to box 254 where an auto call back ticket is 
created and placed in queue 190. In box 256 the call 
is disconnected. In oval 800, the ticket is in the state 
of waiting in the queue. This state continues until one 
of two events occurs, as will be described below in 
connection with FIG. 8. 

Turning now to FIG. 6, control at the originating 
local switching system is shown in connectbn with an 
ISDN telephone stetion set Control passes to t>ox 
262 where the release message is processed at the 



local switching system. The delay time is passed to 
the local switching system from the ACD as a para- 
meter to the release message. In box 268, a delay 
time message is sent to the display of the ISDN tele- 

5 phone station set along with a prompt for acceptance 
of being queued for call back. The user of the ISDN 
set presses a preselected button on the ISDN tele- 
phone station set, ordialsa prespecifled digit, indicat- 
ing acceptance or not. If the user indicates non-ac- 

10 ceptance, as determined in decision dianrwnd 270, 
then control passes to box 272 where the release 
complete message is formatted and the acceptance 
indicator (Al) is set to zero, indicating non-accep- 
tance. If in decision diamond 270 the user indicated 

15 acceptance, then in box 274 the release complete 
message is sent back to the ACD node for the local 
switching system with the acceptance Al indicator set 
to one. The call is then terminated in a normal fashion 
at the originating node in box 276, and ends at box 

20 278. 

FIG. 7 shows the flow of control at the ACD node 
upon receipt or time out of the release complete mes- 
sage. In oval 700 the ACD node Is in a state waiting 
for the release complete message. There are two pos- 

25 sible events which change state. In box 702. the ACD 
node timed out waiting for the release complete mes- 
sage. In the case of a time out, the call is terminated 
without creating a queue ticket for automatic call back 
in box 704, and the call ends in box 705. 

30 Receipt of the release complete message causes 

a transfer from the wait state 700. In box 706, a re- 
lease complete message is received, and processing 
continues to decision diamond 708 where the Al field 
in the release complete message is checked for ac- 

35 ceptance. If the Al field indicates acceptence, then a 
ticket is created in box 710 and the call is placed In a 
queue for an available agent. Control continues to box 
712 where normal call termination processing is per- 
formed, as is known in the art. Control then passes 

40 to oval 800 where the call transitions into the state of 
waiting for an an available agent. 

Turning now to FIG. 8, processing continues from 
the wait for an available agent state 800. There are 
two transitions firom the state of waiting for an avail- 

45 able agent. First is a time out, as in box 802. If a call 
in the queue has been in the queue for longer than a 
predetermined time, then the queue entry is cleared 
in k>ox 804 and that call ends in box 806. 

When an agent becomes available, processing 

50 continues to decision diamond 810, where the status 
of the user line is determined, as is known in the art. 
If a user line is idle, control passes to box 812 where 
a call is placed to the number previously queued and 
the call is presented to the agents simultaneously. In 

55 decision diamond 814, a determination is made if the 
call is answered by waiting for answer supervision to 
return from the far end local switching system. If an- 
swer supervision is received, processing continues to 



BNSDOCID: <EP 053910SA2_L> 



EP 0 539 105 A2 



10 



box 81 6 where the call is connected normally and ul- 
timately the call is ended at box 817. 

Alternatively, ACD 140 may not wait until an 
agent becomes available before calling back the call- 
er. In this manner, further agent time savings may be 
realized, by not forcing an agent to be available while 
the caller is being alerted (rung). The caller is called 
back at a subsequent time when the ACD may be less 
heavily loaded. According to one implementation, the 
delay time calculated previously is used to approxi- 
mate the delay time before the caller is called back, 
optionally subject to a minimum delay interval. Once 
the appropriate interval of time has lapsed for a par- 
ticular entry in the queue, a call is placed to the calling 
party. If the calling party answers (i.e., answer super- 
vision Is received from the line), a determination is 
made if an agent is available, if an agent is available, 
the call is immediately connected to the available 
agent. If an agent is not available, the call may be 
queued briefly, an announcement may advanta- 
geously be played to the calling party stating that an 
agent will be available shortly, and then the call con- 
nected to the next available agent A system similar 
to this for use in the operator services area is fully dis- 
closed in U. S. Patent 4,899,375, which Issued to T. 
M. Bauer, et al. on February 6, 1990 and assigned to 
the assignee of the present invention. This patent is 
incorporated herein by reference. 

Returning now to FIG. 8, if in decision diamond 
814 the call is not answered or alternatively if in de- 
cision diamond 810 the line was determined not to be 
idle, control passes to decision diamond 818 where a 
determination is made if thisvyere the second att^ 
to connect to this particular telephone number. If it 
were not the second attempt, to then control passes 
to box 820 where the ticket is requeued and control 
then passes to the waiting for an available agent state 
800. If in decision diamond 818 a determination is 
made that it was the second try, then control passes 
to box 822 where the ticket is cleared from the queue 
and in box 824 the call is ended. 

Turning now to FIG. 9, the message flow for an 
end-to-end digital network is shown. First the ISDN 
customer premise equipment (CPE) sends a setup 
message to the originating local switching system 
(OEX). The originating local switching system sends 
an IM message through the transit network and the 
transit network forwards the lAM message to the 
ACD node. The ACD node, after determining that no 
agents are available and after calculating the delay 
time, sends a release message with the delay time as 
a parameter through the transit network, which for- 
wards the release message and the delay time to the 
originating local switching system. The originating lo- 
cal switching system sends a disconnect message to 
the ISDN customer premise equipment with the delay 
time In the message. The ISDN customer premise 
equipment sends a disconnect message back to^the 



originating local switching system with an acceptance 
Indicator (either yes or no). The originating local 
switching system sends a release complete message 
back through the transit network with the acceptance 

5 indicator as a parameter, which forwards the release 
complete message to the ACD node. 

FIG. 10 shows an ISDN case when CLI has not 
been delivered to the destination ACD exchange. The 
ISDN customer premise equipment sends a setup 

10 message to the originating local switching system 
which then forwards an 1AM message through the 
transit network to the ACD node. The ACD node then 
sends an information request (INR) message back 
through the transit network which then forwards the 

15 information request message to hit originating local 
switching system. The originating local switching sys- 
tem formats and sends an Information message (INF) 
including hit telephone number of the ISDN customer 
through the transit network to the ACD node. The 

20 ACD node then sends a release message with the 
delay time through the transit network to the originat- 
ing local switching system. The originating local 
switching system sends the disconnect message with 
the delay time to the ISDN customer premise equip- 

25 ment. The ISDN customer premise equipment then 
sends a disconnect confirmation message with the 
acceptance indicator (Al) to the originating local 
switching system. The originating local switching sys- 
tem then formats and sends a release complete mes- 

30 sage with the acceptance indicator (Al) as a parame- 
ter through the transit network to the ACD node. 

Turning now to FIG. 11, a message scenario is 
shown when the customer premise equipment isjiot 
ISDN and AM is not delivered through the network. In 

36 this case, the customer goes of f-hook which appears 
at the originating local switching system and the orig- 
inating local switching system sets up a call through 
the transfer network to the ACD node. The originating 
local switching system sends an IM message through 

40 the transit network to the ACD. The ACD node, upon 
receipt of the call setup, sends an information request 
(INR) back through the transit network to t he originat- 
ing local switching system. The originating local 
switching system sends an information message 

45 (INF), including the telephone number of the non- 
ISDN customer premise equipment back through the 
transit network to the ACD node. The originating local 
switching system simultaneously sends a disconnect 
to the non-ISDN phone and the user goes on-hook, 

50 which appears at the originating local switching sys- 
tem. 



Claims 



55 



A method for completing a call from a caller to one 
of a plurality of agents served by an automatic 
call distribution system, wherein the telephone 
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number of the caller is received by said automatic 
call distribution system during call setup, said 
method comprising: 

determining whether any of said plurality 
of agents is available; 5 

upon determining that no agent is avail- 
able, queuing said received telephone number of 
said caller and disconnecting said call; and 

when an agent becomes available, said 
automatic call distribution system placing a call to io 
said caller using said received telephone number 
and connecting said caller to said available 
agent 

A method in accordance with claim 1 further in> is 
dudlng the step of, 

after determining that no agent is avail- 
able, prompting said caller whether to queue the 
call for subsequent call back, and queuing said 
call only if said caller agrees to be queued. 20 

A method in accordance with daim 2 further In- 
cluding the step of, 

before said step of prompting said caller, 
calculating an approximate delay before 25 
an agent will become available; and 

informing said caller of said approximate 

delay. 

Amethod for completing a call from a callerto one 30 
of a plurality of agents served by an automatic 
call distribution system comprising the steps of: 

receiving a customer call at said automatic 
call distribution system; 

said automatic call distribution system de- 3S 
termining whether any of said plurality of agents 
is available; 

upon determining that no agent is avail- 
able, prompting said customer for a telephone 
number; 40 

recording said telephone number; 

disconnecting said call and queuing the 
telephone number of said caller; and 

when an agent becomes available, placing 
a call to said caller using said queued telephone 4S 
number. 

A method in accordance with daim 4 further in- 
cluding the step of, 

after determining that no agent is avail- so 
able, prompting said caller whether to queue the 
call for subsequent call back, and queuing said 
call only if said caller agrees to be queued. 

A method in accordance with daim 5 further in- 55 

duding the step of, 

before said step of prompting said caller, 
calculating an approximate time before an 



agent will become available; and 

informing said caller of said agent avail- 
ability time. 

7. A method in accordance with claim 4 wherein 
said step of recording said telephone number 
comprises 

receiving dual tone multifrequency signals 
(DTMF), at said ACD, 

translating said DTMF signals into digits at 
a DTMF decoder, and 

recording said digits. 

8. A method in accordance with claim 4 wherein 
said step of recording said telephone number 
comprises 

receiving spoken words of digits at said 

ACD, 

translating said spoken words Into digits at 
a voice recognition system, and 
recording said digits. 

9. A method for completing a call from a calling par- 
ty from an integrated services digital network 
(ISDN) telephone station set to one of a plurality 
of agents served by an automatic call distribution 
(ACD) system, said ISDN telephone having a tel- 
ephone number, said method comprising: 

connecting a call firom said ISDN tele- 
phone to said ACD system; 

receiving said telephone number in said 
ACD system; 

determining whether any of said plurality 
of agents is available; 

upon determining that no agent is avail- 
able, determining an expected delay time before 
an agent may become available; 

sending a disconnect message to said 
ISDN telephone including said delay time; 

said ISDN telephone sending a confirma- 
tion message back to said automatic call distrib- 
ution system, induding an indication of whether 
to queue said received telephone number for sut>- 
sequent call back; 

if said Indication is positive, queuing said 
received telephone of said ISDN telephone and 
disconnecting said call; and 

when an agent becomes available, said 
automatic call distribution system placing a call to 
said caller using said received telephone number 
and connecting said caller to said available 
agent. 

10. Amethod according to daim 9 wherein said ISDN 
telephone is connected to a local switching sys- 
tem and said step of receiving said telephone 
number comprises receiving said telephone num- 
ber from said local switching system as part of the 
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setup of the call. 

11. Amethod according to claim 9 wherein said ISDN 
telephone is connected to a local switching sys- 
tem and said step of receiving said telephone 
number comprises said automatic call distribu- 
tion system requesting said number from said lo- 
cal switching system and said local switching sys- 
tem delivering said number. 

12. A method according to claim 9 wherein said dis- 
connect message is sent if said determined delay 
time exceeds a predetermined threshold. 

13. In a telephone network, said network comprising 
one or more local switching systems connected to 
said telephone network, each switching system 
being connected to a plurality of customer station 
sets, each of said station sets having a telephone 
number, an automatic call distribution system 
connected to said network and to a plurality of 
agent stations, said automatic call distribution 
system comprising: 

means for receiving telephone calls from 
saki plurality of station sets; 

means for determining whether an agent 
station is available; 

means for receiving said telephone num- 
ber from said network; 

means for queuing said received tele- 
phone number when no agent is available; 

means for placing a call through said net- 
work using said receiyed telephone number 
when an agent becomes available; and 

means for connecting said call to said 
available agent 

14. An automatic call distribution system according 
to claim 13 further comprising means for deter- 
mining a delay time before an agent becomes 
available and means for communicating sakI de- 
lay time to said statton set. 



1 8. A method for completing a call from a caller to one 
of a plurality of agents served by an automatic 
call distribution system, wherein the telephone 
number of the caller is received by said automatic 

5 call distribution system, said method comprising: 

determining whether any of said plurality 
of agents is available; 

upon determining that no agent is avail- 
able, and that an expected delay for an available 
10 agent exceeds a predetermined threshold, queu- 

ing said received telephone number of said caller 
and disconnecting said call; and 

at a subsequent time, said automatic call 
distribution system placing a call to said caller us- 
15 ing said received telephone number and in re- 

sponse to receiving an answer, connecting said 
caller to a next available agent 

19. A method in accordance with claim 18 further In- 
20 eluding the step of, determining a delay time be- 
fore said caller is to be called back; and 

after determining the delay time, deliver- 
ing said delay time to said caller and prompting 
said caller whether to queue the call for subse- 
25 quent call back, and queuing said call only if said 

caller agrees to be queued. 



20. A method in accordance with claim 18 further 
comprising, 

if an agent is not available after said call 
placed by said automatic distribution system is 
answered by said caller, queuing said call in a 
_ _ high priority queue for an^available-agent . 



30 



35 



40 



21. A method in accordance with dalm 20 further 
comprising. 

after queuing said call in said high priority 
queue, providing a message that sakI call is 
queued. 



15. An automatic call distribution system according 

to claim 13 further comprising means for receiv- 45 
ing an indication whether a calling party agrees 
to be queued. 

16. An automatic call distribution system according 

to claim 13 further comprising means for receiv- so 
ing said telephone number from said network as 
part of a call setup. 

17. An automatic call distribution system according 

to claim 1 3 further comprising means for request- ss 
ing said telephone number from said network af- 
ter a call is set up. 
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